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ABSTRACT
North Lake(WBIC 2436000 is al32acredrainagdakelocated innorth-centralSawyer County
WI. In 2005, Curlyleaf pondweedRotamogeton crispd¢CLP), an exotic invasive plant species,
was discovered in the Spider Chain. After two initial herbicide treatments in 2010 andh2011,
Wisconsin Department of Natural Resources (WDNR) an&ghder Chain of.akes Association
(SCLA), under the dire@dn of Dave Blumer then Short, Elliot, Hendricksomnc.i now Lake
Education and Planning Servicét C), requested the original potinttercept surveys in 2012 as a
prerequi site t o indi@d AgedticoPant Mahagernest PlaAs a prevegssite to
updating tlis plan in 208 andto compare how thiaked s v e gray haviechaoged since tHast
pointintercept survey, the SCLA and theVDNR authorizedCLP density and bed mapping surveys
onJunel6™, and a full pointintercept surveyor all aquatic macrophytesm August 1 2017 As in
2012, we found no evidence of CLP during the spring surveyooth Lake We did, however, find
a few clusters of Yellow irislis pseudacorus another exotic specieaong the notteast shoreline
of the southeadiay. During the August 2017ull point-interceptsurvey,we foundmacrophytes
growing atl57 pointswvhich approximated t89.0% of the entirelake bottom and70.1% of the
14.0ft littoral zone. Thiswas anon-significant declie (p=0.35)from the 2012 survey when we
found plants growing &at70 points (42% of the bottom an@9.8% of the then 3.5ft littoral zone).
Overalldiversity wasexceptionallyhigh with a Simpson Index value ofd& 1 identical t02012
Species richness wasoderate with @ species fond growing in and immediately adjacent to the
water(up from 39species in 2012)There was an average 417 native species/site withative
vegetatiori anonsignificantincreasgp=0.28) from 4.02/site in2012 Total rake fullness
experienced aonsignificant decling(p=0.26)from amoderate2.18in 2012to 2.13in 2017
Coontail(Ceratophyllum demersyptlat-stempondweedPotamogetorzosteriformi¥, Slender
naiad(Najas flexili§, andWhite water lily(Nymphaea odorajavere the most common macrophyte
speciesn 2017 They wergound at49.04%, 49.04%, 40.76%, and 34.38¥sites with vegetation,
and accounted fatl.59% of the total relative frequencyn 2012 Flat-stem pondweed, Coontail,
Slender naiad, and White water lilyere also themost common speci€51.18%, 47.06%, 37.06%,
and 31.18%f survey points wh vegetation /4187% of the total relative frequeny Lakewide
from 20122017, tenspecies Bowedsignficant changes in distribution: Lardeaf pondweed
(Potamogeton amplifolijsand Creeping bladderwott{ricularia gibba) sufferedhighly significant
declines; Wild celery Yallisneria americanpexperienced a moderately significant decline; and
Floatingleaf pondweedRotamogeton natahsnd Claspindeaf pondweedRotamogeton
richardsonij) demonstratedignificant decline. ConverselyNitella (Nitella sp.) showed a highly
significant increase; Small pondwedtbamogeton pusill)s and Fr i ePotdmogeton d we e d
friesii) saw moderately significant increases; and Northern vmailéil (Myriophyllum sibiricun
and Leafy pondweedPptamogeton foliosiidad significant increase$n addition to thesehanges
in distribution,several important species also saw significant changes in denkitystdtn
pondweedexperiencea significant decline in mean rake fulln€ps0.02), andLargeleaf
pondweedsuffereda highly significant declindp<0.001). However,Northern watemilfoil showed
evidence of expanding into these same areassaw # significart increasgp=0.03) in density. h
2012 Northern wild rice Zizaniapalustrig was limited to at most a few 100 plants scattered around
the nortlwest and southeast bays. In 2017 sa# a total of just six plants all of which occurred in
the northwesbay. The 34 native index species found in the rake during&bgust 201 &urvey
(identical to 201pproduced anearaverage mean Coefficient of Conservatisne.6f(down from 6.8
in 2019. TheFloristic Quality Index 0888.8 (downfrom 39.8 in 2012 was, howevenvell above
the median FQI for this part of the statélamentous algae were present at 28 points (down from 32
in 2012). Their mean rake fullness of 1.41 represented a moderately significant gedind1)
from a mean rakef 1.71 in 2012.0ther thanyellow iris, we saw no evidence of any other exotic
species growing in or adjacent to the lakéorking tohelp limit algal growth byeduéng nutrient
inputs along the lakeshgrandmanually removingyrellow iris anywhere iis foundaremanagement
ideasfor theSCLA to consider as theyork to update their Aquatic Plant Management Plan
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INTRODUCTION:

North Lake (WBIC 2436000) is a 13ftre drainage lake located in the Town of Spider
Lake in northcentral Sawyer County (T42N R7W S14/15). The lake reaches a maximum
depth of 30ft on the east side of the central basin and has an average depth of
approximately 14ft. The lake is bordereddmyeral Tamaracfiarix laricina) bogs, and

the tannins they produce stain the water broivne lake is eutrophic in nature with Secchi
readings from 1982017 averaging 7.5ft (WDNR 2017). This fair water clarity produced
a littoral zone that reached approximately 14.0ft throughout the 2017 growing season.
Bottom subtate is predominantly naéntrich organic muck with the exception of
scattered sand and gravel along the shoreline, extending from midlake points, and-on the 4
6ft gravel bar that runs due south of the east side peninsula (Figure 1) (Roth et al. 1969).

Figure 1. North Lake Bathymetric Map

BACKGROUND AND STUDY RATIONALE:

The Spider Chain of Lakes Association (SCls historically conducted aquatic plants
surveys as a way of -tdrobeaaltheThd suraegs alsdpeovide ank e s 6
opportunity to look for new exit invasive species such Barasian watemilfoil

(Myriophyllum spicatumi a species which has invaded many other lakes in the Hayward

area, but has never been found in the Spider Chaimly-leaf pondweedPotamogeton

crispug (CLP), anotheexotic species, was first documented in the Spider Lakes in 2005
(WDNR 2017). Herbicides were initially applied to CLP beds in 2010 and 2011, and the
SCLA), under the direction of Dave Blumer (then Short, Elliot, Hendricksonj Inow

Lake Education anBlanning Services, LLCand the Wisconsin Department of Natural
Resources (WDNR) authorizéie firstCLP and full poindintercept surveys on the chain

in 2012 to develop both a better understanding of the level of infestation as well as to
gatherbaseie i nf or mati on on the | akesd native p
largely confined to Big Spider with a single small bed found in Little Spider. Fortunately,

at that time no CLP was found in Clear, Fawn, or North Lakes. The data from these
surveyswas used to develop an initial WDNR approved Aquatic Plant Management Plan
(APMP) which outlined the further use of herbicides to control CLP. However, because

the initial applications produced little change in CLP coverage and because the cost to
expandhe program was deemed too expensive, the SCLA decided to abandon herbicide
treatments altogethand take a waindsee approach



Per WDNR expectationp)ant surveys are normally repeated every five to seven years to
remain curren(Pamela Toshner/a&k Smith, WDNR' pers. comm.) In anticipation of

updating their plan in 2018, tf®CLA and WDNRauthorized three lakewide surveys on

North Lakein 2017. On Jun&6™, we conducted an earbeason CLP poirihtercept

surveyand a littoral zon€LP bed mpping surveyand onAugust1swe completed a

warmwater poiti nt er cept survey of all macrophytes
document the current levels of ClLdRetermine if Eurasian watenilfoil or any other new

exotic plants had invaded the laked to compare data from the original 2012 surveys

with the 2017 data to identify any signifi
time. This report is theummary analysis of these three field surveys.

METHODS:

Curly -leaf Pondweed Poirtintercept Survey:

Using a standard formula that takes into account the shoreline shape and disiterce
clarity, depthand total acreag#lichelle Nault(WDNR) generagdthe original403 point
samplinggrid for North Lake(Appendix 1)in 2012 Using thissamegrid in 2017, we
completed a density survey where we sampletoty-leaf pondweedt eacHittoral
pointin thelake. We located survey postising a handheld mapping GPS unit (Garmin
76CSx) and used a rake to sample an approximately 2.5ft section of the béttam.
found,CLP was assigned a rake fullness value-8fdls an estimation of abundance
(Figure2). We alsmotedvisual sightings of CLP within six feet of the sample point.

Figure 2: Rake Fullness Ratings (UWEX 2010)

Curly -leaf PondweedBed Mapping Survey:

During the bed mapping survey, we Byearched
definition, a fibedo was determined to be a
made up >50% of the areads plant s borderg,s gen
and was canopied, or close enough to being canopied that it would likely interfere with

boat traffic. After we located a bed, we motored around the perimeter of théaitieg

GPS coordinates at regular interval§e also estimated the rake déprange and mean

rake fullness of the bed (Figu® the maximum depth of the bed, whether it was canopied,

and the impact it was likely to have on navigatinanei easily avoidable with a natural

channel around or narrow enough to motor thromgidr 7 one prop clear to get through or

access open watetbderatei several prop clears needed to navigate threeyetei

multiple prop clears and difficult to impossible to row throughese data were then

mapped using ArcMap 9.3.and wve usedthe WDR6s Forestry Tool s EXx
determine the acreage of each bed to the nearest hundredth of.an acre



Warm-water Full Point-intercept Macrophyte Survey:

Prior to beginning th&ugustpointintercept survey, we conducted a general boat survey to
regain familiarity withthd a k e 6 s m@ppemnalip I. yAll plasits found were identified
(Voss 1996, Boreman et al. 1997; Chadde 2002; Crow and He®fiigt Skawinski 204),
anda dataheet was built from the species presafe again located each survey point with a
GPS recorded a dath reading with a metered pale handheld sonaWéxilar LPS-1), and

took a rake sample. All plants on the rake, as well as any that were dislodbed ale were
identified and assigned a rake fullness value-8fak an estimation of abundance (Fig)te

We also recorded visual sightingsadif plants within six feet of the sample point not found in
the rake. In addition to a rake rating for lea@pecies, a total rake fullness rating was also
noted. Substrate (bottom) type was assigned at each site where the bottom was visible or it
could be reliably determined using the rake.

DATA ANALYSIS:
We entered all data collected into $tandard APM spreadsheet (Appendix II) (UWEX 2010).
From this, we calculated the following:

Total number of sites visited: This included the total number of points thie lake that were
accessible to be surveyed by boat.

Total number of sites with vegéation: These included all sites where we found vegetation
after doing a rake sample. For example, if 20% of all sample sites have vegetation, it suggests
that 20% of théake has plant coverage.

Total number of sites shallower than the maximum depth oplants: This is the number of
sites that are in the littoral zone. Because not all sites that are within the littoral zone actually
have vegetation, we use this value to estimate how prevalent vegetation is throughout the
littoral zone. For example, §0% of the sites shallower than the maximum depth of plants
have vegetation, tinewe estimate that 60% of th@dral zone has plants.

Freqguency of occurrence: The frequency of all plants (or individual species) is generally
reported as a percentageosturrences within the littoral zone. It can also be reported as a
percentage of occurrences at sample points with vegetation.

Frequency of occurrence example:
Plant A is sampled at 70 out of 700 total littoral points = 70/700 = .10 = 10%

This means that Pl ant AO6s frequency of o0cC«

littoral zone.
Plant A is sampled at 70 out of 350 total points with vegetat 70/350 =.20 = 20%
This means that Pl ant AO6s frequency of o0cC«

sites in the littoral zone that have vegetation.

From these frequencies, we can estimate how common each species was at deptlps
where plants were able to grow, and at points where plants actually were growing
Note the second value will be greater as not all the points (in this example, only %2
had plants growing at them.




Si_mpsonods Di Adiversity index dllawsl teexentire plant community at one
location to be compared to the entire plant ocamity at another location. It also allows

the plant community at a single location to be compared over time thus allowing a measure
of community degradation or restoration at
index value represents the patiility that two individual plants (randomly selected) will be
different species. The index values range frorh @here 0 indicates that all the plants

sampled are the same species to 1 where none of the plants sampled are the same species.
The greaterite index value, the higher the diversity in a given location. Although many
natural variables like lake size, depth, dissolved minerals, water clarity, mean temperature,
etc. can affect diversity, in general, a more diverse lake indicates a healthysteTos

Perhaps most importantly, plant communities with high diversity also tendnoge

resistantto invasion by exotic species.

Maximum depth of plants: This indicates the deepest point that vegetation was sampled.
In clear bBkes, plants may be tmd at depths of over 20ft, while in stained or turbid
locations, they may only be found in a few feet of water. While some species can tolerate
very low light conditions, others are only found near the surface. In general, the diversity
of the plant cormunity decreases with increased depth.

Mean and median depth of plants: The mean depth of plants indicates the average depth

in the water column where plants were sampled. Because a few samples in deep water can
skew this data, median depth is also calculated. This tells us that half of the plants sampled
were in water sHlwer than this value, and half were in water deeper than this value.

Number of sites sampled using rope/pole rakeThis indicates which rake type was used
to take a saple. We use a 20pole rake and 85ft rope rake for sampling.

Average number d species per site:This value is reported using four different
considerations. 1¥hallower than maximum depth of plantsindicates the average
number of plant species at all sites in the littoral zoneeggtative sites onlyndicate the
average numdr of plants at all sites where plants were foundnaBive species shallower
than maximum depth of plantsand 4)native species at vegetative sites ondxcludes
exotic species from consideration.

Species richness:This value indicates the number dfferent plant species found in and
directly adjacent to (on the waterline) th&e Species richness alone only counts those
plants found in the rake survey. The other two values include those seen at a sample point
during the survey but not found ing rake, and those that were only seen during the initial
boat survey or intepoint. Note: Per DNR protocol, filamentous algae, freshwater

sponges, aquatic moss and the aquatic liverworRiccia fluitans and Ricciocarpus

natansare excluded from thesedtals.

Average rake fullness: This value is the average rake fullness of all species in the rake. It
only takes into account those sites with vegetdfi@blel).




Relative frequency: Thi s val ue shows a speciesd frequ
isexpressedasapence age, and the total ieswlladduptospec:i
100%. Organizing species from highest to lowest relative frequency value gives us an idea

of which species are most important within the macrophyte community €Taatel3).

Reldive frequency example:
Suppose that we sample 100 points and found 5 species of plants with the following results:

Plant A was located at 70 sites. Its frequency of occurrence is thus 70/100 = 70%
Plant B was located at 50 sites. Its frequency of menae is thus 50/100 = 50%

Plant C was located at 20 sites. Its frequency of occurrence is thus 20/100 = 20%
Plant D was located at 10 sites. Its frequency of occurrence is thus 10/100 = 10%

To calculate an indivi du ade thse pumloer oésste® aplgatl at i
is sampled at by the total number of times all plants were sampled. In our example [that
would be 150 samples (70+50+20+10).

Plant A = 70/150 = .4667 or 46.67%
Plant B = 50/150 = .3333 or 33.33%
Plant C = 20/150 71333 or 13.33%

Plant D = 10/150 = .0667 or 6.67%

This value tells us that 46.67% of all plants sampled were Plant A.

Floristic Quality Index (FQI): This index measures the impact of human development on

a |l akebdbs aquatic plants. The 124 species
Conservatism (C) which ranges froriQ. The higher the value assigned, the more likely

the plant is to be negagly impacted by human activities relating to water quality or habitat
modifications. Plants with low values are tolerant of human habitat modifications, and they
often exploit these changes to the point where they may crowd out other species. The FQIl is
calculated by averaging the conservatism value for each native index spectemfthe

lake during the poinintercept survey**, and multiplying it by the square root of the total
number of plant species (N) i n tatistcaly ake (
speaking, the higher the index value, the
assumed to be. Nichols (1999) identified four-esgions in Wisconsin: Northern Lakes

and Forests, North Central Hardwood Forests, Driftless Area anteastern Wisconsin

Till Plain. He recommended making comparisons of lakes within ecoregions to determine
the target | akeds rNoihdakesvnghedorthera takesang and h
ForestsEcoregion(Tables 4 and5).

F

** Species that were aly recorded as visuals or during the boat survey, and species
found in the rake that are not included in the index are excluded from FQI analysis.



Comparison to Past Surveys:We compared data froour2012and2017warmwater
pointintercept survey(Figure8) (Tables2 and3) to see if there werany significant
changesinthela® s v e g Eot iadividual plant species as well as count data, we
used the Chsquare analysis on the WDNR Pre/Post survey worksh&® comparing
averages (mean species/point and mean rake fullness/point), wetestsd Differences

were considered significant pk 0.05, moderately significant at< 0.01 and highly
significant afp < 0.001(UWEX 2010). It should be notethatwhen comparing the
warmwater pointintercept surveys, we used the numbdittaral pointswith plants(170
in2012157in2017as t he basi s of or Asample points

RESULTS:

Curly -leaf Pondweed Poirtintercept and Bed Mapping Surveys:

As in 2012, our 2016 earlgeasorsurvey found no evidence of Cuillgaf pondweed or
Eurasian watemilfoil in North Lake However, we did find gargecluster of Yellow iris

(Iris pseudacorusnear a dock (see report cover photo) as well as severatsohaditers
along theadjacenshoreline (Figure 3). This exotic invasive species was not seen
anywhere on the lake during the original 2012 surveys, and likely represents a new and
recent introductiofAppendix IlI).

Curly-leaf pondweed ’!“{’ ”| | Yellow iris 't‘g‘_"
(Potamogeton crispus) i (Iris pseudacorus) f=
Exotic Species Exotic Species

CLP Point-intercept Survey CLP Point-intercept Survey

North Lake (Spider Chain) North Lake (Spider Chain)

Sawyer County, WI Sawyer County, Wi

June 16, 2017 June 16, 2017

&

Rake Fullness Rating Rake Fullness Rating

Visual Visual
1 1
e N 4 N

® 3 ® 3 \
None Found “‘Jf‘ E None Found \"JF E

S S
0 0.125 0.25 0.5 0 0.125 0.25 0.5
Miles Miles

Figure 3: 2017Late Spring Curly -leaf Pondweedand Yellow Iris
Density and Distribution



Warm-water Full Point-intercept Macrophyte Survey:

Depthreadinge aken at Nor t hrevealeda leighly vade® ihdepvaternt s
topography with numerous small bowls that bottomed out-8020 a small hump that
topped out at 6ft in the north bay, and a shallegitdeep bar that extended due south
from the tip of the eastern peninsula. The westeonetihesouth of the western peninsula
and the borders of the western finger bay both dropped off sharply into 20+ft of water
while the southeast and northwest bays slopped much more gradually into deep water
(Figure 4) (Appendix V).

Of the 234 pointshat were shallow enough to condaatake survey, we found nutrient
rich organic muck dominated the lake bottom (211 pa@iré8.2%). Most pure sand asea
(11 pointsi 4.7%) were located along the western shoreline, while mosthoitimed
areas (12 points 5.1%) were found on the shallow north/south gravebaron the
sunken island in the center of the north fagure4) (Appendix V).

o » o >
Lake Depth . =101 | Bottom Substrate - =
Point Intercept Survey m’ﬁ Point Intercept Survey b\ﬂﬁ
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(A XX XX} o000
000000000OCOCOOISS
[ X X J 00000000 OOROOOOOS
[ L X J 0000000 0000 © 000 o000 o0
(e X X X J 2000 00000 0000000 o0 @ (X ]
0000 0O o000 0OOOGNNS o ee (XXX J
2000 00OPRCOOOOOGOGOGOOOONORDS o000 o0 o
] ® 9000000000000 0000 2000 o000 (X J
® 200000000 OCGOIOOY [ X X ] [ XX} oo
o0 000 00O0OGOOOGOOONS o0 o L X
o0 0000000000 ORLOS [ ] (A X XXX X J
o0 00000000 e o ° L X
(XXX XX X ( o0 LA XX
o000 0® ® oooeoo
A XX XXX J L XX ] LE X J L X
o000 00en o000 [ ] [ XX J L X
o000 oo ° 00 [ L XX J
(L L XX N J o0 ° ® 00 o000
eoe00 ® (XX ] o0 0000000
(XX XX} (L X ] ® %0000 000
L L X J L ] 02000000 OCS
2 L 1 J o0 o000 000O
Depth in ft. Substrate Type ece000000
05- 6.0 ® Rock (XL XXX 2
6.1-12.0 sand S0y
® 121-18.0 N ® Muck N
® 18.1-24.0 J Not Determined :
® 241-295 \\'Jfli \\'th
S S
0 0.125 0.25 0.5 0 0.125 0.25 0.5
Miles Miles

Figure 4: Lake Depth and Bottom Substrate

In 2017, we found plants growing tb4.0ft (up from 135ft in 2012 (Tablel) (Figure5).
The 157 points with vegetatiofapproximately 39% of the entire lake bottom af@.1%
of the littoral zone) wreanonsignificant decline§=0.35) from the 2012surveywhen we
found plants growing at70points(42.2% of the bottom an@9.8% of the littoral zone).
Growth in2017was slightly skewed tdeepewate as the mean plant depth obfwas
greater than the median depthddift (nearly identical to 208 when the mean was 5.6ft
and the median was 4.5{®ppendix V).



Table 1. Aquatic Macrophyte P/l Survey Summary Statistics
North Lake 7 Spider Chain, Sawyer County
August 7, 11 2012and August 1, 2017

Summary Statistics: 2012 2017
Total number of points sampled 403 403
Total number of sites with vegetation 170 157
Total number of sites shallower than the maximum depth of plants 213 224
Frequency of occurrence at sites shallower than maximum depth of p 79.8 70.1
Simpson Diversity Index 0.93 0.93
Maximum depth of plants (ft) 13.5 14.0
Mean depth of plants (ft) 5.6 5.5
Median depth of plants (ft) 4.5 4.5
Average number of all species per site (shallower than max depth) 3.21 2.92
Average number of alipecies per site (veg. sites only) 4.02 4.17
Average number of native species per site (shallower than max depth 3.21 2.92
Average number of native species per site (sites with native veg. only 4.02 4.17
Species richness 34 34
Speciegichness (including visuals) 34 38
Species richness (including visuals and boat survey) 39 46
Mean rake fullness (veg. sites only) 2.18 2.13
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Figure 5: 2012and 2017Littoral Zone




Plant diversity wagxceptionallyhighin 2017with a Simpson Indexalueof 0.93 7
identical t02012 Species richness wasoderatevith 34 spedes found in the rakea(so
identicalto 2012. Thistotalincreasd to 46 speciesvhen including visuals and plants
seen during the boat surveyp from 39 in 2012 Along with the increase in overall
richnessmean native species richnesssites with vegetatioexperienced aon
significantincreasgp=0.28) from 4.02speciessite in2012to 4.17/site in2017(Figure6)
(Appendix V)

Total rake fullnesgxperienced aonsignificantdecline(p=0.26)from amoderate2.18 in
2012to0 2.13in 2017(Figure?) (Appendix V) Visual analysis of both the richness and
density maps showed the lake appeared to beditdeged since the 2012 survey.
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Figure 6: 2012and 2017Native Species Richness
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Figure 7: 2012and 2017 Total Rake Fullness

North Lake Plant Community:

TheNorth Lakeecosystem is home to a rich and diverse plant community which can be
subdivided into four distinct zones (emergent, floateaf, shallowsubmergent, and deep
submergent) with each zone having its own characteristic functions in the lake ecosystem.
Depending on the local bottom type (rock, sand, or muck), these zones often had somewhat
different species present.

In shallow areas, beds of emergent plants stabilize the lakeshore, break up wave action,
provide a nursery for baitfish and juvenile gamefisifier shelter for amphibians, and give
waterfowl and predatory wading birds like herons a place to hunt. These areas also provide
important habitat for invertebrates like dragonflies and mayflies.

Especially near the channel outlet and offritidlake points, we documented beds of
PickerelweedRontederia cordatpand Hardstem bulrusis¢hoenoplectus acujuwith
lesser numbers of Water horset&t(isetum fluviatileand Creeping spikerush
(Eleocharis palustrisestablished over sand, gravaahd firm muck in water generally
<2.5ft deep. Along the shoreline and growing on floating muck bogs, we found limited
numbers ofWild calla (Calla palustrig, Bottle brush sedge&€@rex comosg Yellow iris,
Shortstemmed bureed Gparganium emersymWVater bulrush$choenoplectus
subterminali$, Softstem bulrush§choenoplectus tabernaemonjaBiroadleaved cattall
(Typha latifolig, and rarely,Northern wild rice Zizania palustri3. In open canopied
areas adjacent to the tamarack bogs imtréhwest bays and along the southwestern
shoreline, Narroweaved woolly sedgedarex lasiocarpgdominated the lakeshore in
large often monotypic stands.
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Narrowl eaved woolly sedge (O6Brien 2011)
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Shallow sand and sandy muck areas in water frésft @ep generally supported fine to
moderatdeaved species such Bsiskgrass Charasp.),Needle spikerusi&eocharis
acicularis), Spiny-spored quillwort ksoetes echinospoyaSlender naiadNajas flexilig,
Water staigrass Heteranthera dubig Northern watemilfoil (Myriophyllum sibiricun),
Fri eso Potambgeterefribs)j/ariable pondweedRotamogeton graminels
Claspingleaf pondweedRotamogeton richardsonjiCrested arrowhead®bégittaria
cristata), Sago pondweedsfuckenia pectinajaandWild celery {allisneria americana
The roots, shoots, and seeds of these plants are heavdgdibly waterfowl for food.
They also provide i mportant habitat f
as a myriad of invertebrates like scuds, dragonfly and mayfly nymphs, and snails.

Northernwatermilfoil (Berg 2007)
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Fries pondweed (Koshere 2002) Claspingleaf pondweed (Cameron 2013)
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In shallow areas thdiad more nutrieatich organicmuck, we found floatindgeaf species

like Watershield Brasenia schrebe)j SpatterdockNupharvariegatg, White-water lily
(Nymphaea odora)aWater smartweed?plygonum amphibiujpLargeleaf pondweed
(Potamogeton amplifoliysRibborleaf pondweedRotamogeton epihydriisand Floating

leaf pondweedRotamogeton natahs The protective canopy certhese species provide

is often utilized by panfish and bass, and mature gamefish are often found prowling around
the edges of these beds.

Watershield (Gmelin 2009) Spatterdock (CBG 2014)
White water lily (Falkner 2009) Water smartweed (Someya 2009)
Largeleaf pondweed (Fewless 2010) Ribbonleaf pondweed (Petroglyph 2007)
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